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[, ROCKETS AND ARTIFICIAL BARTH GATELLITES 
"Pravelott Gn lutes the Endl of the Thiva Artiftetnal Sntelltte 


The following Drier notige appeared on parte 4 of Pravda on 9 


Aprils 


the third Soviet artifielal curth satellite, 


coun launc} mere on 15 May ly 3, entered dense Layers of the atmosphere and 


ceased to uxhut. Thefsatellite was in orbit Cor 691 daya and during 
that perLod covered 448 million kilometers, 

The lust radiofstynals trom tne third satellite were received 
by observing stations [ultuated within the Soviet Unlon on the morning 
of 4 April on the sutdllite's 10,035th revolution around the Earth, 
The olgnals were recodded up to the moment of its departure from the 
zone of visibility of [the USSR observation natwork, 

On the basis off computations and in accordance with data rela- 
tive to the lust obsedvations, made in the Western Hemisphere, the 
satellite ceuged to edist on its 10,037th revolution, during which tts 
period of revolution wns bout 87 minutes, 

The plunned prdyram of research and measurement CPYRG 


dletely accomplished, | ("The Third Satellite Has Ceased Its Existence, " 
Pravda, 9 April 1960, p. 4) 


Soviet Postmark Honors the Third Satellite 

The following notice appeared in Pravda on the same day the third 
Sovict sputnik made its last revolution around the Earth, but before news 
of this event reached the Soviet Union: 


te has now completed its 
10,000th revolution around the Earth, The Ministry of Communications of 
the USSR has authorized a special commemorative postmark in honor of this 
avent., The postmark shows the Earth and the outlines of the third satei- 


lite with the inserlption "USSR-3 -- 10,000 revolutions." Beside this 
is the text: "Third Soviet Earth Satellite. Moscow -- April 1960." 
This postmark is being used for the cancellation of stamps at the 
main post office and the central telegraph paraephs e ee and also 
in_ Leningrad, Kiyev, Minsk and several other 
"In Honor of the Third Satellite," Pravda, 6 April 1960, p.4) CPYRGHT 


Czech Academy of Sciences Tracking Sputnik ITI 


The lifetimes of the Soviet artificial earth satellites, Sputniks 
I, II, and III, are discussed in an article by Prof, Rudolf Pasek, Cor- 
responding Member of the Czechoslovak Academy of Sciences wri tten for CPYRGHT 
Obrana Lidu. In explaining the reasons for the decay of the satellites’ 
orbits, Prof. Pesek states that Maccording to the computations of the! 
Czechoslovak Academy of Sciences observatory at Ondrejov, Sputnik 1 


will burn up in the upper atmosphere sometime between 10 and 19 April," 


CPYRGHT a ates 
Sanitized - Approved For Release : CIA-RDP82-00141R000201180001-2 


Sanitized - Approved For Release : CIA-RDP82-00141R000201180001-2 


Prof, Peuck reveals thut the Inotitute of Radio Teahnology and 
Elegtronies (Ustav radlotechniky a olektroniky) of the Czeahoulovak 
Avademy of Solencos has conduated systematic dally radio observationu 
of Sputnik T1I oineo 17 May 1958 and has obtained one of the mout come 
plete tracking records of thivu Soviet satellite, (10,000 Times Around 
the Earth," by Prot’, Rudolf Pesek, Corresponding Member of the Acodeny 
of Sclonces; Prague, Obrana Lidu, 27 Mareh 1960, p 1) 
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TL, UPPER ATMOSPHERE 


Ocne eit oe the Polartsatton of Atmosphorio Livht |= Full Text of a 
CPYRGHT — Bepcutt f  Doklads AYacomtt Nauk ooo 


The author made observations of the brightness and polarization 
vf & alear cky alony the elrele of altitude of the Sun at the mountain 
observatory of the Astrophysical Institute of the Academy of Sctlences 
of the Kazakh 65K in the outskirts of Alma-Ata (elevation: 1,450 meters) 
in August 1996, at the AKsunterskiy state farm on the outskirts of Alma- 
Ata (elevation: 500 meters) tn June-July 1957, and in the Libian Desert 
of the Evyptian portion of the United Arab Republic (elevation: 200 
meters) in Qotober-November 1957. The observations were made by using 

: a visual photometer with a yellow Schott filter, 

We used the method devicad by V. G,. Fesenkov to determine polar- 
tigation; in thlg mothod the brightness of the investigated point in the 
ory is measured through the polaroid in its three positions, each 60 
distant from one another. By using this method it was possible to de- 
termine the degree of polarization und the orientation of the plane of 
polarization, The derree of polartzation P (#) was determined by the 
formula: 


wnere By, Bo, Bz -- the brightness of the observed point in the sky with 
the polaroid in the three indicated positions. 

As is well lmown, the degree of polarization in a pure dry atmos- 
phere P ale), in accordance with Rayleigh, is expressed in the following 
form (itthout taking into eohesceratsce the anisotropy of molecules): 


in®9 
rer ae a 


where $ -- the angle of scattering. 

We discovered that on several days in the real atmosphere the 
influence of aerosols on the iegree of polarization P (9) was expressed 
only by some decrease in Pp(g ) in one and the same respect for all angles 
of scattering} . Thus, for these days: 


P(G) = xP.(9), (3) 
where k -- the maximum degree of polarization on the circle of altitude 
: of the Sun (for = 90°). 


Such a proportionality does not depend on the transparency of the 
atmosphere, In some cases the dependence of P (9) on } is expressed 
quite precisely by equation (3) even when the transparency of the atmos- 
phere is very bad; in othe~ cases, however, even with high trausparency, 
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: oe ; gomowhat {vom that whigh {a desaribed by this 
Se tk Dan example, two cketeheg are provided, They show that 
jeryed fetes of jolarigation fo rather well gatiofied by express 
Q), These oketehes dllustrate days with high (Figure 1) and low 

five 25s therie transparency, In addition, Fleure 3 shows 4 
@nse Whose the aurve of dictpibution P (9 ) difrers (although to a small 
devtree? Spom that whiga fo eiven by expression (3), desplte o high trans- 
rarengy of the atmogphere, and the gurve proves to be steeper, In all 
three sketehos the a points represent the values of P (9), derived from 
observations, boe- the values computed from expression (3). The multi- 
plier kof the expression fu equal to 0.085, 0.325 and 0.742 respectively, 

THe Oe 3s of Fivure lL were derived from observations made on Jo 
noon at the mountain observatory when the coefficient 
of transparency was p «= 0.38, The curve is the mean of two curves, de- 
temine!s suseesstvely, when zenith distances of the Gun were 2 = 699-589, 
The points in Figure 2 pertain to lo August 1936 before noon 
(mountain observatory), when p = 0,97; a strong dry haze wag observed 
and the sky was an exceedingly pale blue color, This curve ia also the 
mean of two curves, determined successively when z # 549=50°, 
The points in Fisure 3 were derived from observations of 10 Novein- 
5° before noon in Egyrt when p = 0.88, 2 = 809-739, The sky was 
53 on these three days. In ealeulating the anisotropy of mole- 
tho EKabanna method the Rayleigh formula (2) is replaced by the 


yeh s 


nthe 
sint) (4) 


ee rene , 


1+ cos*h + a sine 


where a -- a derolarication factor, For air a = 0.0415, or according to 
measurements by de Bokuler /Rusdian transliteration/, a = 0.0310. 
As indicated above, observations of 6 August give values of P (9), 
ther well satisfy expression (3), where k = 0.685 and Pp() were 
by using formula (2). If instead of Py(4h) we substitute values 
from formula (4), then expression (3) will also be quite well 
This is confirmed by Table 1, in which values are given for 
zted from expression (3) for three cases: 1) a = 0, P( 9) = 
2) a = 0.031, P(P) = 0.729 Pag (9); 3) a = 0.0415, 


gh): 
Table 1 
0.0415 


0.044 
0,184 
0,291 
0.418 
0.646 
0.685 


ae Ne ee 
OOaI0Qa0 
BEEBE 
$i £2. fa. fr £2. 
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by 
CPYRGHT No 2, 1960, pp. 297-299) 


On the basta of obuervationn off the brightneas of the aky wlony 
Whe wfrale of altitude of the Sun with the polaruld in the three sboves 
lidiented poutttons, Lt was posgtble to determine the seuttored Viytht 

CU ert M4 (h ) for different angled of ueabttering a and divide dt late 
Bo porta, to witi Into notural rays Mw! (4 ) and polarized rays 

| a (9 ). The ratio between these two seAttoread currents also ahantes 
ith o change Ln atmospherte transparency. Figure 4 shows the dependence 
or A) und gett (he) for Gos 90° on the eoorrledont of trangpureney 
be 26 can be been that with on fnereage dn atimnogphoria turbtdlty 

AA. (9°) Lnerenses more rapldly than agi! (907), Approximately we have: 


when p>O.79 MY (209K fn Coe when p # 0.79 gt (90°) » ft (20°); 
> 


when pSO.79 Met (90 dss att (90), 

Such a ratio ¢an Gosauly be expluined by the fact that aerosols 
possess less polarized light properties than do molecules, With a do- 
crease in the transparency of the atmosphere, and therefore with an ine 
Crease in the amount of aerosols, the scattered eurrent in the polarized 
rays will inerease more slowly than in the natural rays, As te shown 
in Figure 4, 1t 19 pousible to assume ag a good approximation that 

a ) change lincarly with o change | Dey 
ome Data on the Polarization of 


=] Y AD 
Atmovpherie Light," 
Ye, V, Pyaskovskayu-Fesenkova, Doklady Akademii Nauk SSSR, Vol, 131, 4 


re 


ve wUtmMospnerc, 


The Structure of Electron Inhomogeneities in the Sun's Outer Corona 


1. Investigations of the outer corona of the Sun by the mathod of 
radioscopy have been accomplished until recently by the use of radioin- 
terferometers oriented in an approximately east-west direction. Such 
observations have made it possible to measure the value of the effect 
of scattering in only one direction, On the basis of these observations 
we have derived data about the electron concentration of inhomogeneities 
of the outer corona, and have also discovered a dependence between the 
dimensions of the inhomogeneous outer corona and the phase of the ll-year 
cycle of solar activity, 

It should be noted, however, that for an investigation of the form 
of a scattered source it is necessary to determine its dimensions in dif- 
ferent directions, that is, utilize radiointerferometers with bases hav- 
ing different orientation. The desirability of such investigations was 
pointed out by V. V, Vitkevich and B, N, Panovkin in Astronom, Zh., 36, 
544 (1959). Observations of such a type (not completely successful due 
to interference) were made in 1954 at the Crimean station of the Insti- 
tute of Physics of the Academy of Sciences. In this cage more reliable 
results were obtained with an interferometer oriented in a north-south 
direction, 

However, from these observations relatively few data were derived 
concerning the form of the scattered source, although the results led to 
the conclusion that the effect of scettering was more noticeable in a 


eae 
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dfvartfou porpendtoutar to the rudiugeveetor conneeting the couree of 
radio omliaton and the sun, Henge the gonaluston wag drawn that the 
Lnhomocenottles ava elonfated tn an approximately vadlal dtreetion trom 
bhe Gun, 

In LOSS we mede tne indieated observations on two wave Lenythe 
(A = 3.4 mund A = 5.8m), 

ae At the Crimoun utation of the Inutditute of! Phygles of the 
Academy of Gelonses obuevvations were mude on the 9.8 m wave length 
When the sowed TuuvugeA was goveted by the outer corona, Two rudio- 
Inturferone tars were used; one of them, desaribad by the senlor author 
vorlior (Agtronom, 4,, 34, 1, 1995), way orlented tn an eust-west 
diveetion (observations were made by M, A, Ovuyankin), and the other 
lntertorometer was Orkented at an amrle to the iret dn such a way that 
the direction of tie base to the north-south direetion war 14.59, The 
honeth of thie base was 863 metera, The antennas wore connected by a 
Wigheteequency cable, Head amplitiers were inutalled under each of the 
antennas for the compensation of damping caused by the cable, The re- 
eedvint apparatus operated by the modulation method, The width of the 
vegetver bund was Qe = 0,5 me, the sensitivity was OT~2°K,, the time 
voncbant, about l2 seconds, An cleetronie potentiometer was used us a 
recurding Instrument, The ypeed of movement of the diagram paper was 
3G om-hours=, The power feed of the receiving apparatus for anode and 
(Llament was utabillsed, Checkiny of the correctness and stability of 
the coet'fielent of amplit'ication of the apparatus was accomplished daily 
by means of reception of radio emission of a source in the constellation 
Virgo and also by means of noise fenerators, 

Systematic observations were made during nearly all of June 1958, 
In the period of observations the Sun was in a state of calm and did not 
hinder reception of radio emission from the source in the constellation 
Taurus, The only interference was from static, which hampered observa- 
tions, resulting in fewer data for the second phase of eclipse. The 
eurve of intensity ot radio emission for the source in the constellation 
Taurus, covered by the Sun's corona, is given in Figure 1 (for the first 
and second radiointerferometer), As can be seen from the sketch (see 
curve 1), a decrease in intensity was already noted on the second inter- 
ferometer on 8 June; later the intensity increases and beginning on 24 
June the intensity becomes stable. However, observations made this 
year on the east-west base (curve 2, Figure 1), as well as observations 
made in past years on the horizontal bases, show that a decrease in 
intensity of the source 1s usually observed beginning on 11 or 12 June 
(in 1957 -- from 10 June) Thus, observations from a slanting base 
gave a completely reliable result, to wit: the erfect of scattering of 
radio waves is observed considerably earlier than on an east-west base. 
If we project the direction of the base on the celestial sphere (Figure 
2), it is then easy to demonstrate that in the first phase of the eclinse 
we observe on the second base a scattering in u direction close to a 
perpendicular relative to the straight line connecting the sovree and 


ia a 
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the Sun, (fn the second phase of the eelipse the angles of seattertny 
nia prove to be greater for the ge¢ond base, Theye data, however, in 
View of the pregunse of utatle, “still need to be vet'ined and cheeked tn 
detutl,) Henee tt follows that the efffeet of vaattering io more ¢loearly 
expradued dn a direetion glove to the perpendicular (Figure 2a), than 

In a diveetion lose to the homizontal (Figure 2b), that to, Inhomoyencl- 
thos of the outer corona have approximately a radial structure, 

3, At the Sevpukhovo radlophysicul sutation of the Instituta of 
Physles of the Academy of' Sulbneea the same upparalug was ugad for obger- 
vations on a wave length of A = 3.5 m (ao ln 1957), Observations were 
made in the morning und evening using the interference method with a 
base of 320 m (that ig, 95), This method of observations is given In 
an article by Vitkevich and Panovkin, Astronom, Zh., 36, 544 (1959). 

On this occasion we siccoeded in getting more reliable results on the 
3.5 m wave length than in the previous year, Unfortunately heavy static 
did not permit us to conduct satisfactory evening observations, 

The derived data made 1t possible to draw a curve of the change 
of relutive depth of modulation according to morning observations (see 
Figure 3), Evening observations gave a total of several points whose 
position, however, differs from the curve of variation of morning obser- 
vations, 

From Figure 3 it follows that: 

a) the beginning of noticeable changes in relative depth of modu- 
lation is already noted on 8 June} 

b) there occurs some asymmetry of the curve relativ to the maxi- 
mum of covering (it is very clearly observed); 

ec) in the first phase of eclipse the morning observations give a 
relatively greater depth of modulation than do evening observations, 
This result is interesting to compare with the position of the projec- 
tion of the base of the interferometer on the celestial sphere at the 
time of observations, as was done in Figure 4. 

The measurements made on wave lengths 3.5 m and 5.8 m unquestion- 
ably confirm that the scattering is anisotropic, Electron inhomogenei- 
ties in which scattering occurs have an elongated form and are oriented 
predominantly in a radial direction in relation to the Sun. 

At the present time the derived data are being processed in 
greater detail, ("Structure of Electron Inhomogeneities in the Outer 
Corona of the Sun," by V. V. Vitkevich, B. N, Panovkin, and A. G, 
Sukhovey, Izvestiya Vysshikh Uchebnykin Zavedeniy -- Radiofizika, Vol 2, ; 
No,'6, 1959, pp. 1005-1007) “ 


Determination of the Density of the Neutral Component in the Ionosphere 


CPY fut Translation of a Soviet Article 


Our ideas about the basic physical characteristics of the upper 
atmosphere have recently undergone considerable changes. Data on the 


distribution of the density of the neutral component give evidence of 
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the presence of a density that 10 approximately 10 times greater than 
wao assumed only two yours ago. For the most part these results aro 
the product of data received from the artificial earth satellitec. 

However, the dotermination of the density of both the Lonized 
and neutral components requires experimental checking by other inde- 
pondent methods, It is desirable that in such a method a single ex- 
pertinent will enable us to get the basic characteristics of the upper 
atmoophere, that io, ito density ond temperature. Such an oxperiment 
hag been proposed by I. S. Shklovakiy, Tha idea on which the experi- 
mont io based ip oxtraordinarily simple, At the required elevations 
sodium vapors are ejected from a high rocket either at dewn or dusk. 
(Such a method was used earlier in the United States for determination 
of wind velocity and other atmospherics parameters at altitudes on an 
order of 100 km, In these experiments no attempt was made to determine 
the density of the atmosphere.) This cloud, illuminated by the Sun, 
was lit up as a result of resonance fluorosnence. It could therefore 
be observed from the Eerth's surface, In our experiment the vapor 
ejection occurred at an altitude of 430 km above the Earth's surface. 
The height of the Farth's shadow at the time of the experiment was 
300 kn. Observations lasted for 15 minutes and during this time we 
made 50 photographs of the cloud. During this time the cloud assumed 
dimensions of several hundred kilometers. Since each sodium atom ex- 
periences a great number of collisions with atmospheric atoms, diffu- 
gion begins in the cloud a short interval of time after the ejection 
of the sodium vapors (it can be demonstrated that this time amounts 
to 100 seconds). 

We should bear in mind, however, that the diffusion of sodium 
in the atmosphere occurs in a nonhomogeneous medium in the presence of 
the force of gravity. In this case the diffusion equation is written 
in the form: 


oy = div(D grad u) + div(V,u)-C, (1) 


where u -- the concentration of atoms of sodium, D -~ the coefficient 
of diffusion, V, -- the velocity of drift of sodium atoms in the field 
of gravity, C == the differences between the number of atoms of sodium 
jonized by the ultraviolet radiation of the Sun, and the number of newly 
aprearing atoms, In our case C may be assumed equal to zero, since the 
lifetime of the sodium atoms in the field of the Sun's radiation is 
several hours, 

We solved equation (1) with two different initial conditions: 
1) diffusion begins from the moment t = 0, when the distribution of 
particles has the form: 


v= QB) Be , 
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wiers Q <= the total number of sodium atoms in the cloud; 2) the diffue 
gion beging from the moment t # to, when the sodlum atoms evenly C111 a 
aphere wlth tha radiuy Ro. 

We firat simplify the equation, assuming therein that V, = 0, 
D = const, Then the solution in the first case has on extremoly simple 


form: a Q oR? /4Dt ' (2) 
4 (Dt) 7/? 


By comparing expression (2) with the experimentally derived de- 
pendence of u on R, we can get the value of the coefficient of diffusion 
D. The latter, in its turn, is related to atmospheric density n: 


pw 2S by fom (MMe (3) 
32 nQy\/ we \ um |’ 


where Qi_ -- the effective cross section of diffusion, T -- the tempera- 
ture of atmospheric atoms, My, Mg -- the mass of atoms of the atmosphere 
and sodium, 

Substituting in (3) the numerical values for a height of 430 kn 
and assuming that the atmosphere at this height consists of atomic oxygen 
(everything now points to this), we find for the concentration of atmos- 
pheric atoms, as a first approximation, the value 0.8 + 10 em™3, 

Ten we improve this result, rejecting the point initial condi- 
tions, In this case the solution for our centrally symmetrical problem 
will be 


2 
(here w(z) = —2-\ evt“at -- the integral of probability) 


Vr 


2 
R R ~Ro/4Dt 
u(0,t) = u(0.0) ——\|. —2— e ; (4) 
4 ( 2Dt J VW47eDt 


By comparing the experimentally found concentration in the center 
of the cloud with expressign (4), we find that the best agreement is 
em™?, 


achieved when n = 1.8 + 10 A detailed description of the method 
for finding the concentration of sodium atoms is contained in an arti- 
cle by Shklovskly and Kurt in Iskusstvennyye sputniki Zemli (Artificial 
Earth Satellites), 3, 66, 1959. 

Now let's evaluate the influence of the force of gravity and the 
density gradient of the atmosphere. For the sake of simplicity we limit 
ourselves to a one-dimensional case with point initial conditions. Equa- 
tion (1) will have the solution: 
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a ve + yat)*/4D t 
u(s,t) vary ) 


for a case of a homogeneous atmosphere in the presence of the force of 
gravity, that is, when D = D, = const. and V, = const. O. In (5) 
Vv, = Ag/v,, A= the mean ength of the free flight of a particle, 
g -- acceleration of the force of gravity, v4 7" thermal velocity. For 
a case of a nonhomogeneous atmosphere with a constant temperature and 
withoyt taking the force of gravity into account, that is, when D = 
= De”, V, = 0, the solution of (1) haa the form: 

“AZ 


“OZ ear 
ra a4 exp - Lh 1 + : i 28 5 : (6) 
Do t 2 Do&% t Do OKt 


where O -- a value inverse to the height of a homogeneous atmoszhere, 
D, ~~ the coaffictent of diffusion for the height at which the sodium 
vapors are ejected, I, ~- the Bessel function of the imaginary. argurent. 
‘In the first case we have the even downward moyement of a,cloud with the 
velocity V,, our experiment equal to 3 - 10° om sec™™, The form of 
the cloud a¥ this time remains the same us in the absence of the force 
of gravity. 

In the second case the cloud is deformed, while the region of 
maximum concentration moves downward with ever decreasing velocity. The 
position of the point of maximum concentration is found from the equa- 
tion: 


=Ke or  =O&Z 
202 |) 2. [222 7) 
1 | po © Lido Ht 


where I, and I. -- the Bessel functions of the imaginary argument, 

Figure e shows the dependence of the value of cloud subsidence 
on time in dimensionless coordinates. 

The action of the force of gravity and the influence of the 
density gradient of the atmosphere leads to a shifting of the effective 
center of the sodium clcud by less than 50 km in 1,000 seconds; this 
can be completely ignored, especially if observations last for about 
500 seconds. 

The above-described method is used for a limited range of heights. 
Its lower boundary is determined by the time of observation because the 
Sun at the time oz observations is situated too close to the hordiaon. 
The upper boundary is determined bj the fact that the cloud is scattered 
more rapidly than diffusion can begin, This method is applicable , evi- 
dently, to a range of heights from 250 to 600 km, that is, it embraces 
almost the entire region of the ionosphere. Figure 2 gives the data 
for determination of atmospheric density above 200 kn. 


10 - 
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Finally, we note that the sodium aloud method enables un to also 
determine the temperature of the atmosphere uulny the oe width of 
emiocion Lines, Sueh observations will be mad 
ining the Density of the Neutral Component or the Talsvenenet 
by V. G. Kurt, Tzvastlya Vysshikh Uchebnykh Zavedenty -- Radiofisz ika, 
Vol. 2, No. 16, 1959, pp. 1007-1009) 


-ll- 
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Measured intensity of 
rudioemigaion of the 
source MauruseA (2 # 
5.6): 


(1) base in caut-west 
direction} 

(2) base in north-south 
direction. 


5, 
Figure 2. Projection of the radio- 
rly interferometer base on 
fon 0 (a) the celestial sphere (A» 
‘1 p 5.8 M): 
(a) base oriented in 


$' horth-sourth direc- 
tion; 


n 
‘ ree oo (v) (6) base oriented in 


ino east-west direction 
(S # Sun, Tyand To « 
locations of source 
TauruseA up to and 
after eclipse; 

AB » projedtion of 
the interferometer 
base; ss’ « daily 
movement of the Sun; 
p,p' » Sun's axis. 


Measured intensity of 
radicemission of the 
source Taurus-A (As 


3-5 M): 


eeemorning observations , 
& ® 4 evening observa~ 
tions. 
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Figure 4. Projection of the radio-~ 
interferometer base on 
the celestial sphere 
(Aw 35M)» Symbols 
wve same ao in figure 2. 


Displacement of the 
region of maximum con 
centration in dimension~ 
less coordinates x 42, 


Distribution of the 
density of the neutral 
particles according to 
altitude h in the 
ionosphere. 
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The following Jan brfef note in the Maruh 1900 lunue of Pravdat 
On 13 August 1959 ab 0540 hours, that id, approxinately 20 minutes 
before sunrise, Lt obuerved the flight of » meteor dn the rayo of the rive 
Lhe Gut, 
1 dutormined the poultion of fhe gonutellation Cassiopeia while |CPYRGHT 
Mnoing the Sun at a, moment when all fhe stars of the heavenu had erown 
dim in the raya of the rising Sun, | neteor apponred from the sonutel- 


Intion Guastopeiay Lt Clew in the dtfeavton of the otar Betelyouse, that 
tu, from weat to oust, The angle offnelination of the trajectory to 
the horlson wad about 709. The Clight was observed for 3-4 sesonds, 

Tt omitted an even and extremely brit 
light with o stellar magn Q of" ‘A Moteor in the Sun's Rays," by 
5. 1, Torshenko, Priroda, No, 3, March 1960, pp. 110-112) 


CPYRGH:? 


Deveription of Nogtllueent Cloudy Observed in Vitebsk Oblast 
ae pion ol Nogti lucent Clouds Observed in Vitebsk Oblast 


The following in the Cull text of a brief article appearing in the 
moub recently recelvad issue of Priroda, The author is S. N, Sredinukiy 
of the Minsk Diviulon of the All-Union Astroeodetica Socloty: 

On the night of I5- uly 1959 very bright nootllucent clouds 
were observed at Zuslonovo (Lepel! rayon, Vitebsk oblast, Belorussian SSR), 
At 0130 hours Moscow Legnl Time I entered my gardon and noted an unusually 
bright glow in the northern part of the heavens, The brightness of this 
light was so great thut objects cast shadows, 

The clusters of noctilucent clouds did not come into contact with 
the horizon; the clouds on the horizon, by contrast, formed a lustreless 
band of a reddish-brown color, Above the clouds the sky was greenish, 
not the usual blue. Below this the color underwent a transition to a 
slightly golden hue, 

The clouds moved in the direetion of the zenith. At 0200 hours 
they occupied a stretch from of the Great Bear (on the west) to a per- 
pendicular drawn to © of Perseus (on the east). Above the cloud did not 
extend directly to the north, but somewhat to the east. The height of 
the clouds attained approximately half that of Capella ( Auriga). In 
accordance With the adopted classification these clouds belonged to type 
II b (bands). In general the cloud accumulation had the form of a flat 
are or semicircle, 

At 0310 hours the glow began to burst into flames but the clouds 
began to grow pale; nevertheless they remained rather bright and rose 
still higher until the height of their upper margins attained the height 
of Capella. The space they occupied extended out to either side -- on 
the west to a perpendicular dropped from Y of the Great Bear, and on the 
east to a perpendicular from _ of Andromeda, At this time the clouds 
at the tup took on a clearly expressed bluish-silvery hue, while at the 
bottom the color was golden, The cloud forms changed: in addition to 
the bands oriented upwards and to the sides there now appeared crests 
(IIIb) and curls (IVb). 
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At 0329 hourt the glouda dissppeared on the background of the 
nightelow, During phe entire perfod of visibility of the nog ti lucernt 
elouds the oky temnatned clear, Only at the eastern adge of the agauinue 
lation of nogttlugemt vlouds were there some omall individual e@louds 
sImilas to high cumbluc: on the background of noetilugent clouds they 
feamed nlmost black} Au was the guce on the dey preceding th? appear. 


ansa cof the noctilugent clouds, the weather wos clear on the day follow. 
Suny . 

It to interesting to note that on the eve of the appearanse of 
the noctllusent clokda o large group of spots passed uoroga the contrul 
moridian of the Sunfand there waa radio interference on 15 July, This 
again cusganta the igetee taeeh os a Sivan | botwaen Sepals 
clouds und phenomon 
lished for auroras, ("Bright ieattniscat Clouds," by S, N. Bredinukiy, 
Priroda, No 3, March 1960, p 110) 


Now Inaleht Lnto the Physics of Variable Stars 


The following unsigned article is taken from the Soviet selontific 
Journal Priroda: 

It is not without reason that variable stars are salled the light- 
houses of the Untverse: because of them we are able to calculate the 
immense distances to the extragalactic nebulae and comprehend the size 
aid c.ole of the cosmos that is investigated by astronomical selerce. 
The study of vartable stars has become exceptionally timely in our pres- 
ent day when the probloms of astronautics have become a matter fer sui- 
ance and technology, not a subject for fantasy. 

A variable star can change in brightness two or threo times in a 
peried of several score hours, It can repeat this process with a peri- 
odicity and precision that in many cases exceeds the accuracy of the 
test clocks made by man. What is the cause of such stellar dehavicur? 
This problem has been treated in a report by Professor D. A. “rarnk- 
Kamernctskiy delivered at a seminar session held in the Institute of 
Prysical Protlems of the Academy of Sciences of the USSR. 

A variable star with a strictly recurring period was observed 
for the first time in Desember 1784, 175 years ago, by an eighteen veor 
old deaf and dumb youth named John Goodricke. In the four years before 
his promature death (he died at age 22), he suceceded in discovering 
and studying the variable stars § of the constellation Cepheus and 
of the constellation Aquila, thereby laying the foundetion of this new 
brarch of astronomy. Later many other stars of this same type wore dis- 
covered and were all called Cepheids after the name of the first such 
star that had been observed. Since then we have succeeded in answering 
mary complex problems of astronomy and astrophysics, but the riddle of 
the Cepheids has still not been completely solved. 

Let's briefly mention how the Cephuids are used for calculation 
of distances in space. It appears that the period of change of bright- 
ness of a star of the type & Cepheus is associated with absolute stellar 
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magnitude, The portod of the Cophaids gan be determined with a high de- 
tee of naguvaay Lf observed for severnl years and the entire length of 
observation ta then divided by the number of pertedu. by knowing the 
ratio between "perlod =- brightness," we can determing their absolute 
briphtnesa; by comparing it with the observed luminoulty, we van dator- 
nine the diutange to u otar Leaauge the apparent luminouity of 6 utar 
degrenses inversely proportional to the vquure of ity diatunee from the 
Obverver, 

In addition to the Sepheids thera ure long-period variable oturg 
and utara that experience flureups, but neither type possess exact peri- 
oday they make Lt iLmpougtble for us to reliably establish a relationship 
between pertod und brightness, 

The history of efforts to give u theoretical explanation of the 
nature of the Cophetda is extromely interesting, but the only theory 
that may be regarded us satisfactory is one which was expounded at the 
end of the 19th century, This theory regards the Cephelda as pulsating 
fageous spheres, During the adiabatic expanuyton of ouch a gaseous star 
the temperature should drop and the lwninosity should therefore decrease; 
this ig becouse brivhtness depends more on temperature than on area 
(adiabatic procesyes ure those in which there ig neither heat loys or 
gain). That the Cepheids uctually pulsate has been confirmed by the 
Ruusian astronomer A. A. Belopol'skiy by study of the Doppler effect in 
the Cepheids, But it appears that the change in luminosity with time 
does not correspond to the adiabatic law, The maximum luminosity does 
not appear when the gaseous sphere of the stur occupies the least volume, 
but at the time of the maximum velocity of expansion of the star, that 
is, it corresponds to the maximum displacement of spectral lines in the 
violet diregtion. The maximum red displacement corresponds to the mini- 
mum luminosity. As is well known, the violet displacement corresponds 
to the approach of a luminous body, and red -- to its recession, with 
the value for displacement proportional to velocity. This is called the 
Dopvler effect. 

Tne absence of smearing in the displaced spectral lines indicates 
a regularity in movement and shows that it takes place rather strictly 
along the radius, that is, that the star, in expanding and contracting, 
maintains the form of a sphere, In new and ultranew stars, whose lumi- 
nosity increases as a result of an explosion, a violet displacement is 
also observed, but the spectral lines are smeared because the movement 
of gaseous masses in these cases occurs in an irregular fashion. In 
the presently prevailing theory the process of contraction and expansion 
of a stellar sphere is considered in the first approximation to be adi- 
abatic; the reason for this is that the time of equalization of tempera- 
ture throughout the entire star may be regarded as much greater than the 
time of one variation, while the radiation is small in comparison with 
the full energy. Then, by using ordinary Newtonian equations, it is 
possible to use the values for the mass and radius of a star to compute 
the frequency of pulsation, that is, the pericd of the Cepheid. Thus, 
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mechantomof Cluctuatiohs in whieh forges of gravitation and ead 
pressure partielpate, and dheir trequensy, beeomes understandable, But 
Por the ttme betae Pt tg subli unelear under the influence of what formes 
the julsatfong aan develop becsuse this ts impossible in a strtetly 
tiinbatde pode, 

Thererore to explatni these variations it {fo necessary to look {nto 
nonidinbatia progesses, Thb vartationg may be due to thermonuclear pro- 
egies In the Intertor of the star, but also (however unlikely it may 
gesm at flrat glance), to hbat emiation on the periphery under certain 
sondittons, 

If the relative valub of change in density was everywhere identi- 
cal within a star, then allfstars should pulsate due to the dependence 
of velogity of nuclear reackions on temperature, But in actuality only 
one otur In oa million ts a Pepheid, The reason for this is that the 
density of a star increases] sharply toward the center and with such a 
change in density the umplifude of the standing waves should likewise 
deerease sharply, In the cBntral zone, where nuclear reactions occur, 
variations are practically Bbsent and their excitement should not be 
associated with the sourcesfof stellar energy. We arrive at this con- 
clusion if we regard the pubsations of the Cepheids as standing sound 
waves with antinodes on thelfree surface of the star. 

The author and severBl other researchers feel that these dirfi- 
culties can be solved if thB pulsation of the Cepheids is explained not 
ty stonding waves, but by tPavelling waves insteud, and if we assum: 
that ut wach eycle there ocgurs the expulsion of some quantity of stellar 
matter, Such un assumption} not excluding the excitation of:pplsations 
by estonuc scot reactions In ‘the interior of stars, sharply iimits hee 
ds i 3 ids, a 
(The Physics of Variable Stars," Priroia, “CPYRGH 
No 3, March 1960, = 106-107) 


Soviet Astronomer Comments on Current Solar Activity 


V. Lutskly, a lecturer at the Moscow Planetarium, is the author 
of the following feature article appearing in the leading Moscow daily 
Tevestiya: 


great luminary the Sun has been rest- 
less, The astronomical observatories of the Soviet Union and other 
countries have recorded a sharp increase in the brightness of several 
areas cn the Sun, so-called chromospheric flares. 
Recently, on 25 March, a very large group of spots appeared from 
denind the edge of the Sun's disk. These spots were the result of the 


turbulent activity of extraordinarily hot solar gases. The nature of 
such spots is still not entirely understood. However, by means of spec- 
: tral analysis, movie films, and other methods of scientific research we 
have successfully established that such a spot is a sort of "vortical 
tube" in which there is a continual movement of matter at a rate of 
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seyerak vilogieters a second, It is extremely {nteresting to note that 
within Shegebtubes" there tg both an 'inglow' of gases Into the Interior 
of the Sun abd an “outflow” of gases from the center to the surrace, 

the interesting properties of sun apots tu that they poae 
negs a otronk macnetia ¢fela, The largest of theye gpots are & Source 
of intense rhdfo emtsston, On 29 March at 0940 hours Moscow tline un 
intente chrohospheria flare -- a powerful outburut -- was observed on 
the Sun in the vicinity of this group of spots, An intense magnetic 
and fonosphePic storm began in the Earth's atmosphere cn 3]. March at 

200 hours Mbscow time. Lute on the evening of 31 March an intense 
auroral disyBay was observed in the middle latitudes. Radio sommunica- 
tions were dBsrupted for veveral hours on 1 April in the shert wave res 
quencies tn Bhe high, middle and low lutitudes. For example, comnunicu- 
tion was disbupted between Europe ond America and also between several 
efties in Euope. 

Solanpactivity has become less intence during the last few days. 
fowover {t iB still possible to observe brief disruptions of radio com- 
munications [be esult of these powerful phenomena which are occurring 

("Powertul Outburst on the Sun," by V, Lutskiy, Izvestiya, 
7 April 1000, p 4) 


ha \ 


"On the Theory of the Formation of Ionosvheric Inhomogeneities in the 


Felayer" 


The study of tonospherie inhomogeneities presently cecupies a 
leading place in radio research of the jonosphere. Together with mumer- 
ous exrerimental investigations a series of mechanisms has been proposed 
to explain the formation of irregulerities in the electron concentra- 
tion of the fonosphere. A listing and a critical discussion of these 
mechanisms can be found in articles by Booker in the Journal of Gecphysi- 
eal Research, 61, 673, 1956, by Dagg in the Journal of Atmospheric anc 
Terrestrial Physics, 10, 194, 1957, and by Gershman and Ginzburg in 
this journal, 2, S, 1959, An analysis of these works shows that the 
theoretical interpretation of the development of inhomogeneities in the 
F-layer is extremely dirficult. 

In this article we only discuss one of the mechanisms involved 
in the formation of inhomogencities. This mechanism was proposed by 
Martyn (Conference on Physics of the Ionosphere, Cambridge, 163, 1955); 
later its possibilities were analyzed in greater detail by Dagg (Journal 
of Atmospheric and Terrestrial Physics, 11, 139, 1957). According to 
the Martyn-Dagg mechanism, the development of inhomogeneities in th: 
F-layer is associatec with the transfer into this layer of the dynamo- 
region of the electrical fields (the dynamo-region is situated at a 
height of 130 km). The regular components of these fields lead to a 
drift of charged particles in the F-layer, with which is also ijeatified 
the experimentally observed ionospheric "wind." The variable component 
of the transferred electrical field should lead to the manifestation of 
imnospheric inhomogeneities. 
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The inentioned works by Martyn and Dagy evnentially vontain only 
the formulation of the proposed hypothesis and completely lack quantl- 
tative evaluations, Computations, ac is clear trom what follows, enable 
us to mora completely inveutigate tho pousibility of the mechuntom in 
question, Below we give the computation of the effect of infiltration 
of the cleetricul fLleld from the E-layor into the F-layer and disvusy 
the derived formulus. We show that the Martyn-Duge mechanism in Ltoolr 
to inadequate for an explanation of experimental data, 

1. During an examination of the infLitration of the filold from 
the E-layor into the F-layer we come to the problem of the skin cffeet 
in plasma, At thio time the calculation of the anisotropy of condue- 
tivity associated with the Earth's magnetic field Ho and change in con- 
ductivity with height prove to be quite important, 

It 1s possible to begin directly from the microgenpic equation 
for the electrical field E: 


2 
2, 1 QE. 4a 
E- = oJ/ at, (1) 
be o* at? of 


where § -- the complete microscopic current. This equation was written 
for a case when div E = 4x e(Ny - No) esO (+e -- the charge of the elec- 
tron, Ne and Ny -- the concentration of electrons and ions), The latter 
condition is fulfilled for quasineutral plasma, when Ne =@* Ny. It should 
be realized for not very rapid quasistetionary movements in the ionosphere, 
It is precisely with this type of movemnts that we will deal, 

The current Jj is associated with the electrical field E by the 
generalized Ohm law. For quasistatic processes it can be written in the 


form: 
d= 6, (neh +o [(ne}n) +6 [ney , (2) 


where h -- the only vector in the direction of the field Hy» ‘In addition, 
in virkue of the presence in the general case of movement of the medium 
in (2) we do not have the field E, but the vector E', determined by the 
ratio: 

E' = E+E, =E+d[vio] , (3) 


where the field Ey = 2 [vH, jis called the dynamo-field (v -- velocity 
of the medium). In (25 Gas Oi; and 6. -- are respectively the lorgi- 
tudinal and transverse conductivity and Hall conductivity: 

eon Ve + Vy. 


6= ="; 6 = o*y/-—2— a 
2 Mp i m(w a) M(Q ae v2) 


w 52 
6, = e*n| —4, - 3-5 
c mwas) MLE 5) 


a oe 
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Here Wiooe the effective number of vollfaions of electrons with obher 
particles, Vy -- the number of collfafone for Lona, Wy und dey ee thie 
ry rotrequency for electrons wid fort, mand Mo -+ mugseu of olecL rong 
and toni, NESNPeNy. 

We voleat, beartng In inind a fixed point on the glebu, the follow 
Ing uyutem of Descartes coordinates, The uxio x we direct at the goo- 
nugnetic equator, the axia y «= custword, the axie z, vortioally upward. 
In cheve coordinates the Burth'o magnetic fleld do ig = Hoh # = Hoconxt - 
- Hgudingk , Whore Yee magnetle deolination, Writing equation (1) in 
coordinate form and taking equation (2) into account, wa fat: 


"y 1 a 0) 4% é ry ’ 
“ x mu 2 
¢ “By ee ros ( 6 600 + § gin* )EL rs 6. siny EL + 


+ (6, - 6,)ain x cos x 7 ; (5) 


: aE, 4 
yg Ey - ooo as 20 {Oy - 6, sin EL + 62 coux By, | 3 (6) 


F 2 
2 l otk, 4k 2. ( : 
> i eae A os ~&- {(¢_- 6,)cosysiny E! - 6,cosy E! + 
é ak at? 02 at QO 1 % x x 2 X y 
Naw 
t, 


+ ( 6, sin’ x + OF cos" 84} 


We take into account conditions which occur in the lonosphere at, 
heights exceeding 130 km, Under the condition > 2 , the conductivity 
is 61 > O,, so that one may approximately consider tHat On 0. The 
change of the conductivities 6, and 6), with height 1s determine 
(through the number of collisions), above all by a change in the concer- 
tration of neutral particles and not by a change with helghs of the elec~- 
tron concentration N. At heights greater than 130 km it may be assumed 
approximately that 


2/% -2/2 
6, = S568 oO; 3 e (8) 


where 2, 7- the scale of a homogeneous atmosphere, 


SY 36 2 
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Atter disregarding the terms with ¢@, and roplucing the Cleld If! 
with the Lold Ek, we get a syutom of equatfonu unalogous to (5)-('7). 

(x In replociny the fLeld E! by EB we tynore the dynumo-field Ep. It 

ly bolloved that the dynamo-fLeld fu laryve only in the E-layer, in the 
region of yeneratlon of tho migrant flelds.) However, even after theue 
terms have been disregarded the solution of the intorrelated equations 
tor the component of the field E, and E, is extremely unwieldy (the 
equation for the component Ey when 62 = 0 ido aplit off). Therefore we 
limit ourzulves to two individual casos, to wit, we examine infiltration 
at high latitudes (X = 90°, coBKX {1) and in equatorial regions 

(yo O, usinyx€1). In these cases we have, respectively: 


2 39 
as reece eae a OE «ge Pr  Oycae Mane Banas 
cl cf at of ot * ef até ef at 
1 BE, 4m6, dE, 9 1 ah, 470, OF, 
iv E oe —- tj  emamms } 9 -o- oe Z — (10) 
a a 2 je oe cage 2 
co” “Bt C at , e* Bt ¢ at 


From (9)-(10) it follows that in these particular cases (for the component 
of the field E, in a general case) it is necessary to solve two different 


types of equations: 
OEy 1 aE, 


2 47 Oo 2/2 
gE, = —s te fo eee ; (11) 
: c ot ec gt 
LO E, 1 da 
gE, pen oke 9° 2/2g Ont dee (12) 
0° ot c* at? 


We will seek a solution in the form 


E~ E(z)et(@t ~ kx) (13) 


where k in the general case can also be complex. It is evident that by 
assuming independence of the conductivities from the horizontal components 
we would come to the same results for perturbations associated with changes 
in other directions. Therefore the problem of the field in the form of 
(13) does not limit the community of examination. By substituting (13) 

in (11) - (12), we get 


Pa ae 
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ff Or 2 a/' 
WE + (08 a2 - 1 santin 0) Ey #05 (14) 
dy, em c 
dE uw? 2 ATW «4/% 
ee “yoke de OO } By = 0, (15) 
ly Cc Cc 


The solution of these equations can be found by using the substitution 
x = exp(z/z,) for (14) and x = exp(-2/z5) for (15). As a cum we get: 


By (2) «Ay HOD Bq 4130/4 + 2/2%\4 p y2)/ Mog3a/4 + 2/220 (8) 
Il it “yv re a) " 
[@) (ele) 


E)(z) = al) ( = Ql 3t/4 - "2 rn aX Qld®/4 - 2/225 , (7) 
LO WK) 


where yobs 2) -- Hankel functions of the first and second type of the -th 


order, 
V = 2g \/ KO - kG 5 k, =W/ce ; 
La = c/ Vi4n09,, ; ro = e/VW AKOO, 


The values of Ago and A jo respectively determine the thickness of the 
skin layer during the penetration of the electrical field, parallel to 
the magnetic field H, or perpendicular to it. 

For determination of the integration constants in (16) and (17) 
it is above all necessary to consider that in an absorbing medium when 
the coordinates tend z—» 0 the fields should disappear. Hence we find 
that By, = 0, Ay = By , and, consequently, the solutions interesting us 
(16)-(17) can be written in the form: 


Ey (2) = Ay n(}) | <2 et3%/4 + 2/22, | 
‘00 


2 3 Qa 
E, (z) = 2AyJy Fs eh3n/4 - 2/22 


to 


- 22 - 
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Moreover, wo ausume that the generation of the fleld arlues in the 
E-layer, That veneration fa not accompanied by any disruptions or very 
ropid changes in the propertien of the medium, Then Ay and Ay are de- 
termined on the condition that E,(0) # Eyo and Ej, (0) * By o when z # 0. 
As a result we hava: 


é 2 
By (2) = Egottt)? ( #2 o13%/4 + 7) /i (He of 38/4), (1) 


E, (2) # Elo 0 (RS 2 0138/4 : se (i ga) » (19) 


2. We use the ratios (18) and (19) for determination of the effec- 
tiveness of infiltration of the components E, and E, of the electrical 
field, directed along the constant magnetic field Ho Mor perpendicular to 
it. 

From the sense of the examined solutions it follows that Xoo and 

Ajo are determined by the values of the conductivities O,, and o> in 
the rteld of development of the field (in the dynemo-region) . In accord- 
ance —— data cited in Martyn's article (Philoso hical pransae tions, 
Age ? 134, 1959), at a height of 130 km Af, = 2°10°*0" 

For the height of a homogeneous paen es Pig we use 
th 275” xm, We will be interested in processes whose period of change 
ifes in the range of tens of seconds to Severe” hors , that is, pro- 
cesses with a cyclic frequency of W+1+ 10% sec”. 

It is easy to establish that the argument of the Bessel function, 
both in the numerator and in the denominator of the ratio (19) is small 
in the modulus in virtue of the condition A,,.92Z,, and also exp(-2/2z,) 1. 
The latter condition is assumed because we are interested in the penetra- 
tion of the fields for a considerable distance (into the maximum field of 
the F-layer). Then, using asymptotic approximations of ‘cylindrical func- 
tions, from (19) we get: 


: Ve2-@ : 
By (2) E,e7¥2/2%0 = Ege” VE ~ Ko? eg 0M (20) 


The latter equation is valid, since the value k, is, at the indi- 
cated frequencies of © , extremely small in comparison with k. We recall 
that the inverse length determines the character of the inhomogeneous 
structure of the initial distribution of electrical fields in the hori- 
zontal direction. Effective penetration is possible only at a distance 
of Oz~1/k. At the same time k~ 1/1, where fis the horizontal dimen- 
sion of the inhomogeneity. Thus, the penetration of the small-scale 
perturbations with dimensions on "the order of Z~ 1 -—> 10 km proves to 


Pas ae 
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be {mposutble. At the same time the penetration of large-scale perturba- 
tions ({—~e 100 kn) from the E-layer into the F-layer dooy prove to be 
pouslble, ‘These fiolds con lead to the development of drifts of a more 
or less reyvulur character in the F-layor, 

Let'y turn to the determination of the effectiveness of ponetra- 
tion ef the component Ey . Here we assume that 2” Zor and also con- 
aider that Agg> %Zo- By using the asymptotic concept for the Hankel 
function, trom (18) we have: 


Ey (2)=# Ey oekP [- 2/42 - (1 + 1)25V 2 ro exp(2/22,) / ~ (22) 


From thio ratio it follows that the penetration of the field from the 
E-layer into the F-layer when z > Zo proves to be practically impossible, 
In this connection we note that the decrease of the field during infiltra- 
tion, be it a decrease of several times, leads to substantial difficulties 
during experimental comparison, The fact is that with a decrease in the 
field there could also te expected a decrease in the velocity of drift 

in the F-layer., In experiments we observe the reverse phenomenon instead: 
the velocity of movement in the F-layer is greater than the velocity of 
movement in the E-layer, 

Thus, we come to the conclusion that only large-scale inhomogenei- 
ties of the electrical field are subject to migration, Processes of rela- 
tively low frequency are large-scale. The periods of change of value 
associated with these processes in any case are not less than severel 
minutes. In addition the only components of the field E that migrate are 
those oriented perpendicular to the field Hj. Returning to the problem 
of the nature of the development of inhomogeneities in the F-layer, we 
arrive at; the necessity of explaining the small-scale part of these in- 
homogeneities ( ~2 + 5 km) at the expense of processes directly in the 
F-layer itself. One of these possible processes might be convectional 
instability in the region f the F-layer. Recently one of the authors 
(V. P. Dokuchayev) has showa that the development of the negative tempera- 
ture gradients necessary for convection may be associated with the acticn 
of a current of neutral particles arriving on the Earth from interplanc-. 
tary space. However, estimates of the intensity of the required currents 
have led to values that are large in comparison with those accepted at 
the present time. ("On the Theory of the Formation of Ionospheric In- 
homogeneities in the F-layer," by B. N. Gershman and V. P. Dokuchayev, 
Izvestiya Vysshikh Uchebnykh Zavedeniy -- Radiofizika, Vol 2, No 6, 1959) 
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Lil, METEOROLOGY 


2UY Dota Unsd for Prognoula of Mean Monthly Temperature Anomyltas tn the 


Northern om ba phe re 


The Collowiny ds the full text of a report by Ye, No Pllnova, var. 

recpon ting Member of the Academy of Setfonces of the USSR: 

u mathod for longteranye prognonic of 

f the solution of a sygtam of equa 
tong itn hydrodynamtes and thearmodynamies, This method was tectud under 
Operattonul conditions right up to the end of 1957 (see, for example, 
S. A. Mashkovich, ot al, Tr. Tyentral'n. Inst. Prognosov, isaus 60, 1957 
During this testing the Initial data entering into the prognosis pertains: 
to a limited territory; the method of representation of the initial fields 
of meteorological clemonts was rot precise and prognoses were compiled 
and evaluated for only a part of the territory of the Northern Homisphers. 
The IGY Program enabled us to claborate the problem, For the firet +e 
it has proven possible, under operational conditions, to use rather com- 
plete aerological observations (from the point of view of a planetary 
scale). Thus, for examplu, a hydrodynamic prognosis of temperature anoma- 
lies for the entire Northern Hemisphere has become possible. Thies arti- 
cle sets forth the theory and some of the results of its use In ths light. 
of the utilization of IGY data, 

l. It 4s assumed that tne motion of the atmosphere ig slagse to 
purely zonal rotation. The letter is characterized by an index of cirsa- 
latio: O% (the engular velocity of movement of the air in relation te the 
Earth) and a change in temperature between the pole and the equatecr (see 
Ye. N, Blinova, Doklacy Akademii Nauk SSSR, 39, No 7, 1943), and Ye, N. 
Blinova, Teilus, 9, No 4, 1957). Computations have been made for one 
hemisphere of the Earth; in this case we assume the nonpenatration of air 
masses across the equator (the "washing out" of fields of motcorologice’ 
elements at the equator), Air temperature T is reproserted in the forn 
T=2=T+T! + T'!, Here T -- zonal temperature (derived by averaging 
along a circle of latitude); T' -- the mean climatic nonzor.al part (quasl- 
stationary for the period of prognosis); T" -- the nonzonal. nonstatiorayy 
part -- a temperature "anomaly." Our problem is to find IT". Ta de this 
we make use of the equation for neat influx, 

We assume the Earth to be a sphere with the radius ag, we ceserits 
atmospheric movements in a system of spherical coordinates 9 (the somple- 
ment of latitude), A (longitude of the point) and z (height ebove sce 
level), The components of wind velocity along the axes @ ard A ars 
designated respsctively by vg and v, . The equation for heat influx is 

. put into linear form in relation to purely zonal circulation. This moasc 
that the convectional terms of this equation 


vA OT vgot 


ajsin © OA ' a, 0 a 
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we rervedent ino the form 
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where va c+ the veloctty Va averaged along a elrele of latitude; vg “~ 
the nongtattonary nonsonal part of the meridional velocity, We assume 
turther 


¥ = Xuuin a, T = To + M oin’e (3) 


(& and M -+ constants). Then the equation for heat influx can be writ- 
ten approximately in the form 


Ot ar sing, . i! ( v 
ee ade vee bec Ge TO 


Wore T= —lL; t-- ttme; A= 7 2. (sin 9 2 + . 9 
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k' and k" -- coefficients of turbblent temperature conductivity respec- 
tively along the vertical and horizontal. 

The equation (4) takes into account the penetration of heat an? 
cold along the meridians, advection by the main east-west currents, the 
smoothing out of temperature anomalies by means of horizontal snovemer:* 
and modification vertically. 

We use for vg in (4) the values of meridional velocity at ths 
meun level of the atmosphere where we can introduce a flow furctio. so 


thet 
1 1 o¢ 
Ya“ ~ gin 0 af, A va ge. 
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In this case 


aetna 


a, sir 
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ip t .. the nonstationary nonzonal part of y se 
The function b satisfies the equation for movement of the woo vss 


OAY 1 (a GAY _ ay oAY OF 
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Hones, after putting Lt in Lincar form in relation to flow (3), 
we Bob for Qs" 


POE oe SEE nm BE o, 


This equation du soived independently Crom (4), The volution for 
" in the cave of the constant o can be represented in the form of o 
series 


y" S Va cos(mA + On t) + De sin(mA + 6 "| P n(cos @), (6) 


n=l = mel 


where 


Wj 20 et (n = m odd), (?) 


ee n(n + 1) 


From formula (6) it follows that Dp and a are coefficients of 


expansion for the gpherical functions of the ae field ", 
determine Dh and D 7 we can use an equation connecting the values for 
height H of the isobaric surface at 600 mb and the flow function: 


2 2 
1 a : 
2 |weosa+——A| Ay- 2w ein 02 - 2(2%) = fa - ve - var gn 
a, 90 ae ge ok.) (a) 
8 


By putting equation (8) in linear form we get: 


cos edy" - sin 6 av". Narra SH", (9) 


where H" (8, A, t) -- the nonstationary part of H. 
The equation (9) is correct for any moment of time. If we repre- 
sent (H")t=2o9 in Me ae of a series 


H"(0, A, > » (Ay cos mA + Aan 'D ein mA ) Pet (cos 8) (10) 


n=l m=l1 
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and addumne {rom (6) (")ieg then from (9) we zet 


pm (n+2) (ri+m+ 1) ri ee (nein) (n=1.) 4 if Au : 


mel (net) Cane3) (GneL)on (On + WD) 


The reouruion formula (11) ; parmity ug to succogsively detormine 
DO through AM (in a uimilar way Df ig determined through Af). 

Thug, vg , forming part of (4), may be computed by the known funo- 
tion from 6, A, and t, provided the initial £1eld H io known for the 
mean level of the atmonphera, ‘ 

2, The problem wnounts to a determination oft from (4) when vg 
ig known. Ac boundary conditions for z we use the condition of thermal 
balance at the Earth 


- \' Qn Ax OE. « gi -ae 
Ou Oz 


when z 20, (12) 


where '' <= the coefficient of turbulent heat conductivity of the air 
vertically, and A* and cosée* are respectively the coefficient of 
turbulent heat conductivity and the temperature anomaly of the underlying 
surface; S" -- a value associated with deviation from the norm of the 
heat influx from the Sun; Ad-- a parameter characterizing radiation from 
the underlying surface. The heat involved in evaporation is considered 
indirectly (through a change in the coefficient A'). 

To complete the problem we write another equation: 


are a ke 2. (13) 


(k¥ -- the coefficient of temperature conductivity of the underlying 
surface). The solution of equation (13 is sought under these conditions 


vex =@whenz 20, eo is limited when z -¥— co (14) 


At first glance the value of the initial fieldtcan prove to be 
substantial for prognosis. But due to turbulent dissipation the influ- 
ence of initialt within a few days ceases to be noticeable (dies out). 

On the other hand, all new penetrations of heat or cold along a meridian 

(deseribed by the term containing vg in (4)) will occur in the course of 

the entire prognosis period, We will seek a "settled regime," consider- 

ing that the initial values oft have already died out. ("Settled regime" 
was introduced by the author when solving this problem in 1950; the solu- 
tion was immediately adopted for use under operational conditions, Later 
on attempt was made by Ye. M. Dobryshman to include the influence of ini- 
tial temperatures in the examination, However, the consideration of this 
influence did not improve the quality of the prognosis.) 
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The appropriate volution hus the form (wo assume A!, 
kx, k", A to be sonatant) 


[ein(#)2ou(md+ ont) + T5.,(z)udin(md + omt)] Pa(coa 9), 


(15) 


Oo on 
, THs ) Lense + OM) +o oM(2)oin(m A+ of] Pi(cos 9), 


nel m=], 


and in accordance with (4), (6), (12), (13) and (14) 


m_ .m k'n(n + 1) - At Me 
oon 2 ) = on i 7 


Bo 

3. The formulas (15) are suitable for the prognosis of temperature 
anomalies at any clevation z and for any moment of time t. We tested them 
{in prognoses of the mean monthly values of temperature anomalies at sea 
level for the entire Northern Hemisphere. These prognoses were made under 
operational conditions, beginning in May 1958, at the Institute of Applied 
Geophysics of the Academy of Sciences of the USSR. In each case the ini- 
tial data date back for 40 days from the beginning of the month for which 
the anomalies are predicted, The mAs the D2 and Da 'M are determined 

: by using formula (11) and using Ay’ > the latter are Around from expan- 

sion in series (10) of the initi ues of heights of the 600 mb sur- 
face for the Northern Hemisphere (n 36, m Z18). 

The parameters ®& and M should be Carefully selected, We drew up 
all prognoses taking into account only the annual march of & and M, 
using for each prognosis mean 70-day values of these parameters which 
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had been averaged out in a spectal way. Tho remaining parametors in tho 
problem (k', k", A', Ax, kX, ) wero taken to be one and the samo for 
all monthy of tho yoar, 

Examples of prognoses are shown in Figure 1 (prognosis for July 
1958) and in Figure 3 (prognosis for January 1959). Figures 2 and 4 
give the actual corresponding temperaturo anomalios. The itsolines for 
nogative anomalies are denoted by dotted lines in Figures 1 and 2 and 
by blue lines in Figures 3 and 4. 

Is it adequate to represent the meridional transfer of heat by 
means of the single parameter M in our linear model? <A positive, al- 
though indireot answer to this question is provided by the correctness 
of the prognosis both in amplitude and sign. Detailed data will be pub- 
lished separately. 


Figure Captions 


Fig. 1 Predicted mean monthly anomalies of nonzonal temperatures for 
July 1958. (M = 319C, &/o = 0.030 -- mean value) 


Fig. 2 Mean monthly temperature anomalies -- July 1958 
Fig. 3 Predicted mean monthly anomalies of nonzonal temperatures for 


January 1959, (M = 78°C, a /w = 0,030 + 0.002 -- mean value with 
correction for annual march) 


Fig. 4 Mean monthly temperature anomalies. January 1959 


("The Hydrodynamic Prognosis of the Mean Monthly Temperature Anomalies 
for the Northern Hemisphere of the Earth Using IGY Data," by Ye. N. 
Blinova, Doklady Akademii Nauk SSSR, Vol 131, No 2, 1960, pp. 293-296) 


ba 
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IV, SEISMOLOGY 


Diutant Quake Recorded by Czech Setymte Station 


The selomie utation at Pruhonice /50 N, 14.34 E/ ig reported to 
have recordud an carthquake of "catastrophic intensity" on 20 March 
1900 at 1719 hours, Tho epicenter of the diaturbance was determined 
to be {n a northeasterly direction from Pruhonice at a distance of 
9,000 kilometera, Tho maximum deviations in ground vibrations measured 
ut the station wore 0,5 millimeters, ("Distant Earthquake"; Prague, 
Obrana Lidu, 22 March 1960, p 2) 


V. OCEANOGRAPHY 


Zenkevich Reviews the Importance of Marine Microbiology 


Professor L. Zenkevich, Corresponding Member of the Academy of 
Selences of the USSR, is the author of the following Izvestiya feature 
article: 

Among the works proposed for the Lenin Prize is the book "Marine 
Microbiology (Deep Water)," written by the Soviet microblologist Anatoliy 
Yevseyevich Kriss, published in 1959, 

The publication of this book is a great event for the two fields 
of microbiology and oceanography. Bacteria are extremely small inhabi- 
tants of the seas and oceans, invisible to the naked eye; they play a 
most important role in the biological and biczhemical processes taking 
place in the oceans and constitute the primary food base for many animal 
organisms living in the oceans. They are also the moving force in the 
tremendous processes associated with the cycle of carbon, nétrogen, iron, 
mangancse, sulphur, phosphorus, caleium and many other elements in the 
waters of the ocean and on its bed, 

A characteristic of these bacteria is their ability to miltiply 
rapidly, their immense biochemical activity, and rapid development on a 
massive seale under suitable conditions. Their activity gives rise to 
whole series of rocks, 

Under the influence of these tiny creatures in the seas and oceans 
there occurs a trensformation of organic matter and many processes asso- 
clated with mineral substances, Hydrogen sulfide contamination of the 
depths of the Black Sea is associated with the life activity of bacteria. 
Only th= thin surface layer of water of the Black Sea, to a depth of 
170-200 meters, is free of hydrogen sulfide and is feasible for the sur- 
vival of animal life. Deeper down there is a 2-kilometer layer of water 
contaminated with hydrogen sulfide, with 6 to 7 cubic centimeters of 
HoS per liter. This entire supply of hydrogen sulfide is a by-broduct 
of the life activity of microspores living on the bottom in immense 
numbers, 
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In recent years immence accumulations off tron-manganese concre- 
tions have been discovered at the bottom of thd Atlantic and Pacific 
Qeeans at depths of 4 to 5 kilometers, These dre layered "tablets" 

5 to 10 em in diameter and 3 to 4 cm thick, veay heavy, and ruotyy 
brown {n color, They cover an area of tens of Imillions of square 
KLlometerg in the Pacific Ocean alone, In othqr words, at the bottom 
ot the Pacific Ocean there are tens of billiong of tons of magnificent 
ore, containing not only iron and manganese, bit also copper, nickel 
and cobalt. The formation of these concretiong is the result of the 
life activity of a whole group of bacteria tliaf possesses the ability 
to concentrate the elements dissolved in sea water. 

Unvil recently we knew very little aboufl the role played by bac- 
terla in the sea, 

Soviet selence has played a very important role in the history 
of microbiology in general and of marine microliology in particular, 
Already at the end of the last century and in fhe first half of the 
pregent century the works written by B. Isachemko and V. Butkevich had 
laid the basis for this essential part of marine biological science. 

Professor A. Ye. Kriss is a worthy succdssor of these scientific 
traditie ns, Over a period of twelve years he dnd a amall group of asso- 
ciates ou such Soviet marine expeditions as onj|the "Vityaz," "Ob," 
"Lomonosov,'t and on the polar drift stations, Mave displayed great perse- 
verance and enthusiasm, have followed a single[program, and used a uni- 
fied method for their extensive surface-to-botfom research in the Pacific, 
Indian and Atlantic Oceans, in the North Polar [Basin, and in the waters 
of Antarctica, As a result, an immense amount fof data has been collected 
and analyzed for the study of marine bacteria dn an unprecedented scale, 
Tne result has completely justified the effort] time and money expended, 

In his voluminous work A, Ye. Kriss givds detailed data concerning 
the variety of species, quantitative distributjJon, productivity and bio- 
chemical activity of that part of the bacterial) population of the seas 
and oceans which he calls heterotrophic microolganisms, 

Especially important is his rather compete and reliable picture 
of the quantitative distribution of microscopid life in the ocean deeps, 
The author notes three maxima in the vertical distribution -- surface, 
deep and bottom. The deep maximum is associatdd with accwmlations of 
so-called barophilous microbes, adapted to lif@ under conditions of 
high pressure. The data provided on the quanti#tative distribution of 
bacteria are accompanied by very interesting ard important information 
concerning their rate of reproduction. 

The book also contains other valuable but more specialized mate- 
rials. : 

This work by A. Ye. Kriss is a major cortribution to microbio- 
logical and oceanographic literature. It openg up ig aed pais for CPYRGHT 
eae use of his conclusions in further research 9 ‘ 


Depths, " by L. Zenkevich, Izvestiya, 7 April 1960, p 2) 
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Chineve Publioh Study of ‘Mdal Gurrenty in the Gule of Chihls 


Two setontists of the Inutitute of Oceanolosry of the Acadeny of 
Selences of the Chinese People's Republie are the authors of an article 
in the Chinese Journal Oceanologia ot Limnologia Sinica, The Ruoulun 
abstrust of thelr article is given below, 

This article elvey the basis for computing the harmonic constants 
or the ebb and flow currents of the main waves Mo, So, Kz and 0) from two 
diurnal, cerles of obuervations, On this banis, a harmonic analyoio was 
made for several dozen stations with more than threo diurnal series of 
current observations, Therefore for cach station more than three groups 

. of harmonic conystunts were determined, Then each were individually 

e checked and selected in such a way as to establish a group of harmonic 
constants conforming with the result of three practical observations. 
The computation showed that the accuracy of prognosis of ebb and flow 
currents was up to +20° for direction of flow and up to +0.3 knots for 
velocity. 

Preliminary research on the charactertstics of ebb and flow cur- 
rents have shown that In the given region of the sea irregular semi- 
clurnal currents predominate; in the southern part of the Gulf of Liao- 
tints. 40° N., regular semidiurnal currents; in the southern part of Pohat 
Strait -- irregular diurnoy currents 

ky * Wo 
(2,00 eens & 4.00), 
WM 


These phenowena coincide with the position of the nodes and antinodes 
of the semidiurnal (Mp) and diurnal (K,) tidal waves of the sea in ques- 
tion; the distribution of the element of the ellipse of the ebb and flow 
current of the wave My snows that the given phenomena also have a notice- 
able regularity in the Pohai Strait between the longitudinal and trans- 
verse standing waves, Between the longitudinal standing wave of the 
Pohiai and the transverse standing wave of the northern Yellow Sea there 
is a mutual interference, the center of rotation of the ebb and flow cur- 
rent. The isoline map of the time at which the maximum velocity of the 
current sets in shows the full characteristics of rotation. On a tenta- 
tive basis there is explained the distribution of the isolines for the 
time in which the maximum velocity of ebb and flow currents set in and 
the relationship between tidal waves and ebb and flow currents. The 
viewpoints of Ogura and others are considered incorrect. 
Finally, the article gives the basis of the method of the constant 

. tide table prepared by A. I, Dubinin; a permanent tide tuble of ebb and 
flow currents in the mentioned sea was compiled on the basis of this 
method. ("Problems of the Prediction of Ebb and Flow Currents," by Yu 

. Fan-no and Cheng I-f'an, Oceanologia et Limnologia Sinica, Vol 2, No 3, 
1959, p 135) 
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Wind Flow tno Sumi sno dosed Sut. 


The following Ja the Rusglan vummary of a 9epago Chinese article: 

On the busty of the Indieated quantitative method, wo examined 
ateady Clow under the influence of a vbable wind field in the Guilt of 
K{aochow, 

We uged A, I, Pel'zembaum's equation which was uppliod in respect 
to the dynamics of marine currents, somewhat abbroviating it, integrating 
and then introducing a function for full currants, 

The funetion in question wag satlafied by the Poiuson equation, 

An approximate solution wau derived by transforming the Poisson 
equation into an approprinte equation of finite differences, the adoption 
of » triangular network and the method of relaxation, On tho basis of 
the derived function we derived the field of the wind currents for our 
raion, 

The results of computation have demonstrated that under ‘the influ- 
ence of a northerly wind field at intensity 5, the direction of the sur- 
{nen wind flow in the Gulf of Kiaochow essentially coincides with the 
wind direation, The maximum velocity of the flow attains about 1 kmot. 
In the near-bottom layer the direction of flow is opposite to the direc- 
tion of Clow of the surface current although the volocity of flow is 
less, ("Quantitative Computation of the Wind Flow in a Semi-Enclosed 
Sea," Oceanologia et Limnologia Sinica, Vol 2, No 3, 1959, p 145) 


Soviet Oceanological Research in IGY and IGG Reviewed 


Soviet oceanological investigations during the International Geo- 
physical Year ond International Geophysical Cooperation programs are 
summarized in an article by N. N. Sysoyev, deputy director of the Insti- 
tute of Oceanology, Academy of Sciences USSR, which appeared in the 
February number of the Vestnik Akademii Nauk SSSR for 1960. 

The major part of the article presents the principal results of 
the operations conducted in various parts of the World Ocean during the 
IGY, The work carried out in 1959 under the ICC has as yet not been 
fully processed and summated, according to the author, and only certain 
information on this phase of the operations is presented. 

A number of photographs of the ships, ships' laboratories, and 
personnel engaged in operating some of the many instruments are included. 
Also included is a chart showing the oceanographic profiles of Soviet 
ships made according to the IGY. ("Oceanological Investigations of 
Soviet Scientists," by N. N. Sysoyev; Moscow, Vestnik Akademii Nauk 
SSSR, No 2, Feb 1960, pp 21-32) 
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VI, ARCTIC AND ANTARCTIC 


soviet Georrupher Reports on Miorosetomte Snow Subsidence in Antaretioa 


eae ov ae ame io 


coo typical o 
of Antaretiva ible to hear loud detonations resembling 
the sound of distant whots, Thiu phenomenon has been noted repeatedly 
by all the particlpants on traverses made into the interior parts of the 
continent. 

This type of noise accompanies an irregular settling of the snow 
mantle, Over great areas of the central part of the continent suotling 
is distinguished by interesting peculiarities, The snow here accumulates 
very slowly -- the depth of the snow mantle increases by about 20-25 om 
yearly. The surface layers of snow are very friable due to the absence 
or winds, Temperature increases in the upper part of the snow mantle 
ure great -- from -70 or -80° in winter to -20 or-25° in summer. All 
three conditions lead to a considerable development of the processes of 
recrystallization and the formation of thick horizons of rotten snow. 
The snow in such horizons consists of large grains and there are a great 
many pore spaces: its volumetric weight is less than that of the sur- 
rounding snow and its hardness, determined by the extent of the connec- 
tion between the individual snow crystals, is insignificant. With the 
passage of time such horizons extend to a depth of several meters from 
the surface, with considerable pressure from the snow above, Thus, at 
a depth of 6 m the pressure exceeds 0.25 kg/em¢ and the hardness here 
is greater than in the individual disintegrating horizons. Under such 
conditions the gradual and even settling process is suddenly disrupted 
by a snow avalanche with a collapse of the original structure and this 
ie uccompanied by a noise similar to that of a shot. 

Such a phenomenon has been observed repeatedly in central Green- 
land where there have been cases when a shock has been recorded simul- 
taneously at different stations 500 km apart. ‘This means that the waves 
geaerated by snow collapse cccurring at a given point are instantly 
propagated through the snow for hundreds of kilometers. True, altncugh 
it extends over great areas it takes place only in a thin layer of snow, 
10 to 20 cm thick. 

It has become clear that this phenomenon of settling is also wide- 
spread in Antarctica, A special instrument -- an automatic subsidence 

5 meter -- was placed in a layer of snow at the station of Pionerskaya. 

It recorded a mumber of shocks in the snow during which the even subsi- 

gonce curve was interrupted, the pen of the automatic recording device 

. moving upward, thereby marking a sudden settling of 1-2 em, Such shocks 
were recorded on 14 April, 21 May, 6 and 16 August and 25 September 1957. 
They could not have been the result of earthquakes, for example, because 
the seismographs at Mirnyy did not show any special deviations from the 


norm at this time, 
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Sudden snow subuldenee wau also tneldentoally noted during the tse | 

course of other work with preclue Lnatruments that had been embedded 
in the unow, We often noted the conyequences of uuch snow collapse 
when analyzing wnow profiles In test pit. In such casea we encountered 
snow horizons that were sharply diotinguished by an uneven density and 
irregular structure, They were made up of large crystals of deep rime- 
like material characteristic of horizons that had undergone disintegra- 
aie In pa coseo onow pamiga accompany ing the settling of a snow 

to ra_ from the surface. 
(Snow Galianse in Autarotiea ey V.M. Kotlyakov, Priroda, No 3, 
March 1960, pp 110-111) 


Report_on Round-the-World Cruise of the Research Vessel Ob! { 


Izvestiya of 7 er carries the sie a feature story: 

Yesterday in EF ry . 
electric ship Ob', fares of the Soviet inte Expedition, com- 
pleted an unprecedented round-the-world voyage; a large part of its 
route was around the Antarctic continent, 

"1300 hours Moscow time. Latitude 23°44," N., Longitude 17°14 W. 
Course -- north," 

The Ob! was situated at these very same coordinates on 23 November 
1959 -- 136 days earlier. Each page in the thick bound logbook carries 
the entries of a single day, Let's mentally page through these 136 pages 
-- from one end of the log to the other, Here's a date -- 23 November 
"1620 hours Moscow time, Lutitude 23944' N., Longitude 17°O1' W. 

Course -- south. Wind northwest at intensity 4-5, cloudiness -- 5, tem- 
perature +20°", 

Yesterday there was approximately the same weather at this point, 
but for the 136 days of the voyage there were winds of gale and hurricane 
force, heavy coatings of ice, icebergs, blinding fogs, and snow storms, 
Nature used every force at her disposal to test the will and persever- 
ance of the people proudly bearing the flag of their Motherland around 
the entire sixth continent. 

The correspondent of "Izvestiya" communicated by radio with the 
ship and asked for a brtef report as to what transpired on this unprece- 
dented toyage. Captain Aleksandr Iosifovich Dubinin and the expedition 
ehief, Professor Igor' Vladislavovich Maksimov, responded to the inquiry 
from aboard the Ob!'. 

The fifth Antarctic voyage of the Ob! progressed almost entirely 
amidst continual storms; two of these storms -- in the Bay of Biscay and 
in the South Atlantic -- proved to be exceptionally severe, The rolling 
of the ship was so great that the ship listed more than 40 degrees and ‘ 
the situation nearly became critical. Cabinets and lockers broke loose 
from the walls in the cabins and a heavy dental chair broke loose from 
its lashings in the infirmary. Huge waves frequently swept over the 
ship and the crew was hard pressed to save the freight on deck, especi- 
ally the planes. 
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On thts crutse the Ob! wont firat to the recently eutublished 
Soviet selentitie station at Lazarev in Queen Maud Land instead of to 
Mirnyy. Enroute to Iazarey the vessel salled for 800 miles amidst tho 
fea, 200 miles tn pack fee, 

The voyage to the Japanese station Showa was of exceptional dif- 
floulty; near this point the Ob! rendered assistance to the iec-blocked 
Japanese iee-cutter "Soyya"” (Russian transliteration), The Ob! there- 
after neaded for the Australian station Mawson and, as in the previous 
year, was the first vessel to arrive; the "Tala Dan," the ship of the 
Australian expedition, had only departed from Melbourne on that sane day, 

At Mirnyy, at an unexpentecly wide and solid zone of floe Ice, 
the participants of the Soviet maritime expedition met up with the diesel 
vessel "Kooperatsiya"; the latter vessel had transported the fifth team 
of workers of the Soviet continental expedition to Antarctica but it 
could not make its way to the Pravda Coast. Twelve days of continual 
and enervating work were required to break an 8-mile long channel through 
the pack ice to the point for unloading of snips at a tidal opening near 
Haswell Island. On the other nand unloading operations proceeded rou- 
tinely and were completed in six days. 

On 1 February the Ob! headed eastward along the Antarctic coast. 
This was for the purpose of undertaking a new and responsible mission 
-- to meet up with the flotilla consisting of the "Slava" and "Sovetskaya 
Ukraina" and take pat of their cargo of whaling products bacx to the 
Motherland, The reloading of the whale ofl into the holds of the Ob! 
was complicated and risky. The ships lay at drift, side by side, and 
were subjected to heavy rolling, When ore vessel rose on the crest of 
a wave, the other plummeted downvard. From time to time a squall of 
hurricane force blew up suddenly ani the waves immediately surged higher. 
The voices of the men were lost in the wild confusion of sounds, Shouted 
orders went unheard. The strongest of caprone ropes snapped like threads, 
The carcasses of whales that nad been placed between the ships to serve 
as "fenders" did not keep the vessels from striking against one another. 

Finally, due to the joint efforts of the seamen and whalers, the 
Ob! was completely loaded and proceéded on its voyage around Antarctica. 
The entire voyage of the vessel was made in the high latitudes, south of 
the 65th parallel and in the Ross, Amundsen and Bellingshausen Seas, 
even south of the Antarctic Circle, To all intents and purposes this 
was the first such voyage ever made. For tne first time a bold enter- 
prise had been undertaken and carried to completion -- Antarctica had 
been circumnavigated in a single voyage in the high latitudes in the 
immediate vicinity of the icy shores of the continent. The voyage is 
therefore of the greatest scientific interest. 

Ica reconnaissance and radar surveys yielded completely new facts 
about the ice belt around Antarctica and about the manner in which ice- 
bergs are carried out into the ocean, It is now clear that there is no 
continuous belt of floating ice surrounding the entire continent. Ice 
was only encountered in tine several regions influenced by the cyclonic 
circulation of waters in the ocean. In other parts of the coastal zone 
the belt of marine ice was confined directly to the shores of the conti- 
nent. 
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Much was also learned abput the diutribution of icebergs along 
the perlLphery of Antarctica, hey are curried into tho ocean only in a 
fow vugions whera oxtraord.nuaryyieabert rivery' flow to the north. The 
Ob! encountered virtually no tefbergs in other places ulong its route, 
Observations of currentsfin Antarctic waters oluo ylelded very 
interesting resultu. Those obsfrvations by the Soviet expedition wore 
made by using modern electromaghetic methods, A comparison of these 
observations with data recordedfin past years has once ayain shown that 
the so-called westerly wind curfent surrounding all the periphery of 
Antarctica -- a current approxigately eight times greater than the Gulf 
Stream -- was noticeably weaker|this year. A comparison of this fact 
and the data of other observatig@ns enables us to conjecture that a cool- 
ing process has new begun in Anfarctica, as well as in the Arctic, at 
Additional processing ofthe data collected by the expedition 2 
will yield much new and interes ing information about the nature of the |CPYRGHT ¢ 
"A Ring of Ice," by 0, Stroganov, 


Izvestiya, 7 April 1960, p 4) 


Turboprop Flights Service Bases in the Arctic 


: turboprop airliner 'AN-10' successfully CPYRGHT 
accomplished its first two Flights in the Arctic and made landings on 
the drift ice of the Centrall Polar Basin. The crew of airmen of the 
polar aviation units of the] Civil Air Fleet delivered 17 tons of vitally 
important freight from an ipebound airdrome on the mainland to the sci- 
entific station SP-8,." 
"Both landings were Iasterfully executed by the plane commander 


V. Vasil'yev and the copilof G. Bardyshev. Simple but ingenious apparatus 
in the fuselage of the aircre‘t made it possible to unload the plane on 
the ice floe in fifteen minhtes." 

"At a press conferenfe held yesterday in the office of the Chief 
of Polar Aviation of the Civil Air Fleet (Hero of the Soviet Union M. I. 
Shevelev) it was estimated that the capacity of the estat aa ior CPYRGHT 
haber Oper a ane in thelArctic is several g 
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